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Abstract

Yellow nail syndrome is a relatively rare disease that is character-
ized by yellow nail, lymphedema and pleural effusion. These symp-
toms occur to various degrees, but occasionally pleural effusions
are interactive and can become life-threatening. We report the case
of a 15-year-old girl with yellow nail syndrome with interactive
bilateral pleural effusions who was treated with pleuroperitoneal
shunting. Drainage from the pleural cavity to the peritoneal cav-
ity improved oxygenation and permitted removal of bilateral chest
tubes that had been inserted for long term relief. We discuss the
benefits and difficulties of this procedure and define the character-
istics of patients with yellow nail syndrome who were treated with
pleuroperitoneal shunt for pleural effusions, based on a literature
review. The procedure may be an alternative rescue strategy for pa-
tients with interactive pleural effusions.
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Introduction

Control of pleural effusion is very important for quality of
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life, but some interactive pleural effusions may be refractory
to treatment. Chest tube insertion is the standard approach
for control of pleural effusion, but pleurodesis, pleural abra-
sion, pleurectomy and pleural decortications are also used.
The Denver shunt® (Denver Biomaterials Inc., Denver, CO)
is a pleuroperitoneal shunt for control of pleural effusion,
especially in benign disease. Here, we report the case of a
patient with a rare disease, yellow nail syndrome, with in-
teractive effusions that were treated with a pleuroperitoneal
shunt.

Case Report

The patient was a 15-year-old girl who had been diagnosed
with congenital general lymphedema at 9 years old. She was
admitted to the Department of Pediatrics, Yokohama City
University Hospital as an emergency case with a complaint
of severe dyspnea, which had begun 1 week earlier. Chest
X-ray revealed large bilateral pleural effusion with a nor-
mal heart and pulmonary vasculature. She had no respira-
tory symptoms and no history of cardiac, renal, or hepatic
disease. Chest tube insertion was performed on the right side
and about 1,500 ml of pleural effusion was removed. Her
complaint immediately resolved.

The patient had a history of rhinosinusitis, mental retar-
dation, epilepsy and short-term syncope. She had respiratory
problems including pleural effusion and lymphedema, and
these two conditions were sufficient for diagnosis of yellow
nail syndrome, even though her fingernails and toenails were
not markedly yellow.

A diagnosis of pleural effusion secondary to yellow nail
syndrome was also made (Fig. 1a, b). There is no standard
therapy for yellow nail syndrome, but prednisolone (1 mg/
kg/day) and oral diuretics were administered based on pre-
vious reports. Lymphedema gradually improved over her
whole body, with body weight loss of about 20 kg/month and
a reduced frequency of syncope. Bilateral pleural effusions
were also adequately controlled and the chest tube was re-
moved. She was discharged from hospital and given further
treatment as an outpatient. Oral prednisolone was slowly ta-
pered to 7.5 mg/day.
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Figure 1. (a, b) Chest X-ray and chest CT on emergency admission, showing large bilateral pleural effusions. (c)
Chest X-ray on emergency admission, showing left side dominant, bilateral pleural effusions. (d) Chest CT showing
expanded lungs with a small atelectasis. Bilateral effusions were drained well by the two chest tubes.

Six months after discharge, the patient was admitted to
the Children’s Medical Center of our hospital as an emer-
gency because of worsening of lymphedema of the whole
body, a tendency for somnolence, and dyspnea. Chest X-ray
showed recurrence of left side dominant, bilateral pleural
effusions (Fig. 1¢). The day after hospitalization, her con-
sciousness worsened to E1VIM1 on the Glasgow Coma
Scale (GCS). Routine chest X-ray showed increased bilat-
eral pleural effusions and she developed respiratory failure.
Intubation and respiratory management were performed in
the intensive care unit (ICU), with chest tube insertion on
both sides. Prednisolone (1 mg/kg/day) and diuretics were
given by intravenous injection. Lymphedema gradually im-
proved and her consciousness level improved to E3V3M4.
The endotracheal tube was removed and the bilateral pleural
effusions also decreased. The chest tubes were subsequently
removed.

Two months later, the patient was re-admitted for the
same condition, and underwent re-intubation, bilateral chest
tube insertion, and steroid therapy in the ICU. Tracheotomy
was also performed because of long-term respirator manage-
ment for about one month. Her breathing gradually stabi-
lized with only an oxygen supply, and without support of a
respirator. She was discharged from the ICU and moved to a
pediatric ward. However, the bilateral chest tubes could not
be removed due to continuous drainage of large quantities
of pleural effusion. She was then referred to our department
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(Respiratory Disease Center) for control of the bilateral ef-
fusions.

Verbal communication was difficult because of her men-
tal retardation and the tracheotomy. She required assistance
in all aspects of daily life (performance status 4) because of
cerebral infarction that had occurred in the ICU. She was put
on a drip through a central vein catheter via the left internal
jugular vein and took nourishment through enteral nutrition
with a feeding tube. However, her consciousness was very
clear, at EAVTM6 on the GCS. Bilateral pleural effusions
were drained well by the chest tubes. Chest computed to-
mography (CT) showed expanded lungs with a small atelec-
tasis and normal mediastinal structures (Fig. 1d).

The total volume of pleural effusion was about 300 ml/
day. The pleural effusion was clear and yellow, and the cell
count was 2500 cells per mm®. Laboratory tests showed a
relative density of 1.015, a protein concentration of 1.6 g/
dl, a glucose concentration of 111 mg/dl, and lactate de-
hydrogenase (LDH) of 330 IU/L. These results indicated
transudative pleural effusion. Further tests showed levels of
adenosine deaminase (ADA) of 13.6 IU/L, hyaluronic acid
of 24420 ng/ml, carcinoembryonic antigen (CEA) of 3.0 ng/
ml, a-fetoprotein (AFP) of 1 ng/ml, and amylase of 27 TU/L.
Routine bacterial smears and cultures and acid fast smears
and cultures were negative. Cytological examination of the
fluid was negative for tumor cells. A full blood examination
showed slight pancytopenia (leukocytopenia of 2350/mm?,
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Figure 2. Skin incision on the inframammary line on the mid-
clavicle line and a pararectal transverse skin incision at the um-
bilicus level on the abdomen.

hemoglobin of 9.0 g/dl and a platelet count of 13.7 x 10¥/
mm?®). Hypoproteinemia and hypoalbuminemia were also
present, with total protein and serum albumin levels of 4.1 g/
dl and 2.7 g/dl, respectively. The results of blood gas analy-
sis were pCO, 40.6 mmHg and pO, 78.9 mmHg (O, 1L/min).

There are several techniques to control pleural effusion,
including chemical pleurodesis, pleural abrasion, pleurecto-
my, and pleural decortications. However, these are difficult
to perform and may not be successful without cooperation of
the patient. Therefore, we selected bilateral plueroperitoneal

shunting using the Denver shunt® under general anesthesia.
With the patient in the supine position on the table under
general anesthesia, a skin incision of about 5 cm was made
on the inframammary line on the midclavicle line of the
right side. Subcutaneous tissue was dissected with a finger to
make a pocket for placing the pumping chamber on the chest
cage. With blunt hemostat dissection, the pleural cavity was
entered in the fifth intercostal space. A pararectal transverse
skin incision of about 5 cm was also made at the umbili-
cus level in the abdomen. The pararectal sheath was incised.
A pursestring suture was placed in the posterior pararectal
sheath and peritoneum. A subcutaneous tunnel was created
between the inframammary skin incision and the pararectal
incision in the abdomen with blunt hemostat dissection. The
receiving site of the shunt (short tube) was introduced into
the pleural cavity from the fifth intercostal space. The deliv-
ery end of the shunt (long tube) was delivered through the
subcutaneous tunnel and inserted into the peritoneal cavity.
The pursestring suture was tightened. The pumping chamber
was installed into the subcutaneous pocket, sutured in place
using non-absorbable monofilament, and fixed well on the
chest cage. Compression of the pumping chamber caused
fluid flow from the pleural cavity to the peritoneal cavity.
Finally, the suitability of the location of the shunt system was
confirmed by portable X-ray illumination, and wounds were
closed (Fig. 2). The procedure on the left side was performed
using the same method. After the operation, bilateral chest
tubes were clamped and the patient was asked to compress
the pumping chamber, which rested on the chest cage, but
she was unable to do this. Therefore, the doctor or nurse in
attendance performed this task. Daily X-rays indicated that
by slowly increasing the frequency of pumping, chamber
pumping for approximately 5 min two times per day on each

Figure 3. Postoperative X-ray findings. (a) Chest X-ray showing the bilateral receiving sites of Denver shunts in both
pleural cavities (arrowheads). Pleural effusions were unremarkable. (b) Abdominal X-ray showing the delivery ends of

the shunts (arrowheads).
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side, a frequency which theoretically results in fluid transfer
of up to 1000 ml/24h, was required for adequate control of
the bilateral pleural effusion (Fig. 3a, b). When oxygen satu-
ration deteriorated, oxygenation was improved by additional
manual compression of the pump chamber. All chest tubes
were removed on the 22nd postoperative day. The patient’s
family provided informed consent regarding publication of
the features of this case.

Discussion

Yellow nail syndrome is characterized by yellow (discol-
ored) nail, lymphedema and chronic respiratory manifesta-
tions, as first described in 1964 by Samman and White [1].
There have been approximately 150 reported cases of this
syndrome up to 2009 [2]. It is now accepted that diagno-
sis can be made based on the presence of just two of the
following symptoms: slow-growing nails (< 0.5 mm/week)
or abnormal nails (pale yellow/green nails, onycholysis), re-
spiratory problems (including pleural effusion), and lymph-
edema [2, 3]. The clinical features vary among individuals:
Maldonado et al. [4] suggested that all three criteria may
not be simultaneously present and Beer et al. [5] found that
9 of 20 patients diagnosed with yellow nail syndrome had
lymphedema and pleural effusion without nail abnormali-
ties. The gap between onset of symptoms may also vary, and
Ce’ligny et al. [6] described a patient with repeated bilateral
effusions who developed yellow fingernails and toenails and
slight lymphedema of both lower limbs 14 years later.

Multiple clinical associations with yellow nail syndrome
have been reported, including connective tissue disease, ma-
lignancy, immunodeficiency status, drugs, and several endo-
crine disorders including diabetes mellitus and thyroid dys-
function [4]. Anti-rheumatic therapy with d-penicillamine
[7] and bucillamine [8] may induce yellow nail syndrome,
and the related respiratory manifestations include bronchiec-
tasis, rhinosinusitis, chronic cough, recurrent lung infections
and pleural effusion [1].

Pleural effusion in yellow nail syndrome has been re-
ported to occur at rates of 36% [9], 40% [2], 46% [4] and
63% [3] and is sometimes chylous [10] or is chylous in 30%
of all cases with pleural effusion [2]. The age at onset of
symptoms is typically between the 4th and 6th decades [2,
4], but Nordkild et al. [11] described cases from a newborn
with lymphedema to patients of 65 years old.

Hypoplastic lymphatics [1], impaired lymphatic drain-
age [11], and dilated lymphatic vessels on electron micros-
copy [6] have been hypothesized as the etiology of yellow
nail syndrome, but the pathophysiology remains unclear and
there is no standard therapy. Antibiotic therapy for respirato-
ry infections, oral vitamin E therapy for yellow nail, elastic
bandages or diuretic treatment for lymphedema, and general
steroid therapy [4, 5, 11] have been attempted, but the cura-
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Figure 4. Denver shunt®. (a) The short tube (receiving site) is
installed in the pleural cavity and the long tube (delivery end) is
installed in the peritoneal cavity. (b) The pump chamber con-
taining two one-way valves is installed on the chest cage.

tive efficacy of these approaches is uncertain.

The natural history of yellow nail syndrome can also
be extremely unusual. Ce’ligny et al. [6] described a case
in which bilateral pleural effusions disappeared spontane-
ously and yellow discoloration progressively decreased after
left parietal pleurectomy for recurrent bilateral pleural effu-
sions. Maldonado et al. [4] found that yellow nails improved,
often after specific therapy, in about half of 41 consecutive
patients.

Pleural effusion causing few or no symptoms may not
require thoracentesis or may need treatment only occasion-
ally. However, a large amount or rapid accumulation of pleu-
ral effusion can cause respiratory failure and must be treated.
Approaches include chemical pleurodesis by infusing a scle-
rosing agent into the pleural cavity to obliterate the pleural
space, pleural abrasion, pleurectomy and pleural decortica-
tion. However, these techniques are not always successful
and may cause difficulty for future surgery in a patient who
subsequently develops other lung diseases that require an
operation.

In pleuroperitoneal shunting, the pleural effusion is
guided from the pleural cavity to the abdominal space, where
(in principle) it can be absorbed by the large peritoneum
surface. The Denver pleuroperitoneal shunt system was de-
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Table 1. Characteristics of Reported Cases of Yellow Nail Syndrome With Pleural Effusion Treated Using a Pleuroperi-

toneal Shunt

Age Effusion
Case Year First author Sex Complications Outcome
(years) (site/shunt site)
1 1990 Brofman [12] 65 F 1t/1t leg edema, yellow replaced due to
nail obstruction
leg edema, yellow replaced due to
2 2004 Moorjani [3] 75 F bil/bil nfil 24 infection, then patent
Led for18 ye&irs. N
3 2005 Tanaka [10] 70 M bil'/rt general ecema, replaced with a
yellow nail pleurovenous shunt
42 2007 Katsura [14] 56 M bil/rt BOOP, yellow nail effective
general edema,
5 2010 Present case 15 F bil/bil thinosinusitis mental effective

retardation, epilepsy,
syncope

a: English abstract only; ®:chylous effusion; It: left; bil: bilateral; rt:

veloped in 1984 (Fig. 4a, b), and consists of a fenestrated
pleural catheter, a flexible pump chamber containing two
miter valves, and a fenestrated peritoneal catheter. The entire
shunt is constructed from medical-grade silicone rubber and
an integral barium sulfate stripe in the wall of both catheters
permits visualization by X-ray to confirm proper positioning
during surgery. The pump chamber has two one-way valves,
and pleural effusion begins to flow automatically when the
intrathoracic pressure exceeds the intraabdominal pressure
by more than 3 cmH,O. Each complete pump of the pump
chamber (manual compression) will transfer approximately
2 ml of fluid. Steady pumping will transfer approximately
250 ml of fluid in 5 minutes.

In our case, we selected bilateral plueroperitoneal shunt-
ing using the Denver shunt®. A pleurovenous shunt was not
chosen because the patient had undergone central vein cath-
eter insertion many times via the bilateral subclavian veins,
and these veins were obstructed or narrowed by thrombus.

Brofman et al. reported the first use of a pleuroperito-
neal shunt for yellow nail syndrome in 1990 [12]. A PubMed
search revealed only 4 reports of use of a pleuroperitoneal
shunt for this syndrome [10, 12-14]. Including our case, the
clinical features of the 5 reported cases are summarized in
Table 1. The patients (2 men and 3 women) ranged in age
from 15 to 75 years old, with a mean age of 40 + 35.4 years
old. All patients except our case had yellow, discolored nails,
and 4 had bilateral pleural effusions, including one with chy-
lous effusion. Bilateral chest tube insertion was used in only
2 cases, including our case. Shunt problems such as obstruc-
tion, infection and replacement with a pleurovenous shunt
due to marked abdominal distention occurred in 3 cases.

Problems and complications with this procedure include
infection, shunt occlusion, and shunt failure. Shunt occlu-
sion is a particular problem, and judgment of the patency
of the tube may be difficult. The manufacturer recommends
testing the shunt function by a non-invasive technique, by
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right; BOOP: bronchiolitis obliterans organizing pneumonia

compressing the pump chamber firmly with the fingers to
determine whether there is resistance and observing whether
the pump chamber fails to refill. In our case, we confirmed
fluid flow using color Doppler ultrasonography through the
body surface. This inspection is noninvasive, simple, and
very useful. Shuntography with contrast medium introduced
into the pump chamber using a fine needle injection via the
body surface may also be used to confirm the patency of the
shunt tube. The tube should be removed in a case of infec-
tion and if pleuroperitoneal drainage of effusion exceeds the
capacity of absorption of the peritoneum surface or drainage
is not effective. Clinically, this results in marked abdomi-
nal distention and replacement with a pleurovenous shunt is
necessary.

The patency and durability of the components, training
of patients and helpers, and the need for manual compression
until the primary disease is controlled adequately may also
cause problems. Moorjani et al. [13] reported that the shunt
remains patent for 8 years, but there is no major collective
experience of this procedure. Long-term follow up and accu-
mulation of patients will allow appropriate countermeasures
to be developed to address the complications.

Use of a pleuroperitoneal shunt for malignant disease is
still controversial, but we believe that this procedure is ex-
tremely useful for non-malignant diseases such as idiopath-
ic/interactive chylothorax, cirrhosis of the liver, idiopathic
portal hypertension, and interactive pleural effusion (includ-
ing chylous effusion) in yellow nail syndrome. It may also
be possible to perform the procedure using the Denver shunt
kit under local anesthesia.

The procedure is relatively simple and easy, and can be
performed by many thoracic surgeons. If the primary disease
improves, the shunt can be removed immediately. Therefore,
the pleuroperitoneal Denver shunt may be a useful alterna-
tive rescue therapy for patients with interactive pleural effu-
sions associated with non-malignant disease.
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